INTRODUCTION
Computer simulation methods are known to provide much insight into several structural, thermodynamic and transport properties of solids and liquids /l/. The most important ingredient in computer simulations is the interatomic force law between particles.
In this respect, the theoretical interatomic potentials determined by the first principle calculation within the framework of the pseudopotential formalism /2-4/ have been widely used in simulation work for relatively simple metals and alloys. The interatomic potentials estimated from the measured structure factor data of liquids have also been employed according to the pioneering works of March and coworkers /5, 6/. They include liquid noble metals and transition metals.
Very recently the present authors /7/ reported an effective interatomic pair potential for liquid iron at 1833K which was deduced from the low-angle liquid structure factor data up to where £ 0 =3 1/3 fc D with k D being the radius of the Debye sphere. This potential v AYW (V) indicates a marked difference in the position of the first minimum from the Johnson potential /8, 9/ which has been widely used in the analysis on various properties of solid and amorphous iron. The theoretical background of the model we employed and some results were reported in Ref. 7 , but the details of our calculations have not fully given in this previous work. 
Pair distribution function
The ( 1) where <n(r)> is the mean number of particles situated at a distance between r and r+Ar from an arbitrarily chosen centered particle with
Ar=0.002nm.
The g(r) averaged over 6000 iterations after a few thousand annealing iteration steps is shown in Table 1 difference in the tail part of the pair potentials.
On the other hand, the structure factor a(k) can readily be obtained from g (r) by the Fourier transformation when g(r) data are available for a wide range of r with good accuracy, and the main contribution of the tail part of the pair potential is known to be detected in the low k region including the First peak of the a(k). As is shown in Fig. 1 of Ref. 7, the purely repulsive r 6 potential does not reproduce the first peak height and the structure factor in the small k region. However, the gross agreement between the measured and calculated structure factors is close in the k region beyond the location of the first peak. In other words, the attractive and long-range part of the v AYW (VJ mainly affects the height of the first peak (but not its location) and the behavior of the a(k) for smaller values of k.
Vacancy formation energy
The relation between vacancy formation energy £ v in hot close-packed metals and liquid structure theory has been investigated by several authors /17-20/. The starting point is the formula of Faber ΙΠI who proposed a modified pseudopotential approach for explaining the vacancy formation energy £ v , which depends only on an effective interatomic pair potential. The following real space form as given by Minchin et 
Here T m denotes the melting temperature and k B is the Boltzmann constant. Using Eq. 3 the present authors ΠI found, by using 216 particles and neglecting the ideal gas contribution, that £ v = l.OeV compared with an experimental value of 1.6eV. The agreement between theory and experiment is at the semi-quantitative level, and this is the point we want to discuss below.
As is well known, the equation of state of a liquid metal (described by volume and pairwise force only) can be written in the real-space representation as /21 / Ρ = «kg Γ + η 
where u 0 (n) and v(r,n) are the structureindependent part (i.e. volume term) and the pair-interaction part of the effective potential energy of the ion system, respectively, both of which depend on the number density of ions n. In metals, a volume term in the equation of state is well recognized for describing their thermodynamic properties /4, 22/. Eliminating the u 0 (n) and 9v(r,w)/9« terms in Eq. 4, the virial equation of state can be readily obtained, nk"r -ft 9v(r,«)
The Eqs. 2 and 5 lead to Eq. 3 which is valid for rare gas liquids such as Ar, but not true for metals. Therefore the u 0 (n) and dv(r,n)/dn must be properly taken into account in a metallic system. If this is done, the pressure described by Eq. 4 should be nearly zero near the melting point. Nevertheless, the theoretical background for this purpose is not yet well established for transition metals such as iron. Therefore, E v is calculated under the assumption that E v for hot close-packed metals should be evaluated by putting P=0 in Eq. 2. Then, the calculated value of E v is, apart from the ideal gas contribution, 1.7eV which is now in good agreement with the observed value of 1.6eV.
Atomic transport properties
Transport properties such as self-diffusion constant and shear viscosity coefficient are known to be rather sensitive to the effective pair potential used 1231. These properties were estimated by means of correlation function methods, and some results have been reported in Ref. 7 
Shear viscosity coefficient
The shear viscosity coefficient η can be calculated using the Kubo-Green formula /14, 25/:
where VJt) is the velocity of particle i at time t.
The velocity autocorrelation function V(t) is drawn in Fig. 3 
Here r tj is the distance between the tth and y'th particles, v(r V] ) is the effective pair potential, m is the mass of the particle and x v y v and V; v are the coordinates and the ix """ ' ly velocities of the eth particle. Calculations of the average < > in Eq. 8 were made by the following procedure (10) where Μ was taken to be 50000. The upper limit of integration in Eq. 8 was taken to be about 400At. The computed function </ xy (OJJ xy CiJ> for the v AYW (V) is displayed in Fig. 4 Table 1 would have an error less than 5% for D and 30% for η.
Coordination number
As can be seen from Fig. 2 , the deviation from unity in the pair distribution function g(r) implies the existence of short-range order around the reference ion. The concept of the first coordination Fig. 4 Correlation functions of the tension tensor for liquid iron at 1833K.
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number is frequently used in the structural study of non-crystalline materials and the various methods used in its estimation have been well described by Waseda /26/. At the present time we have no unique method for estimating the coordination number in liquid metals. However, the first coordination number in liquid iron obtained in the present work is 7 using the symmetrical rg(r) method and 8 using the symmetrical r 2 g(r) method. These values are rather close to that of the first coordination number of the BCC atomic configurations.
CONCLUDING REMARKS
We have reported the MD calculations for liquid iron near the melting point using the effective interatomic pair potential v AYW (V) obtained from low-angle structure factor data. The following conclusions could be made.
The pair potential v AYW (>J appears to be credible since it can well describe the experimental structure factor data, the specific heat at constant volume, the vacancy formation energy, the selfdiffusion constant and the shear viscosity coefficient of liquid iron near the melting point. Thus it may be interesting to extend the v AYW (V) to studies of solid and amorphous iron in view of the fact that the volume change on melting is small. Many-ion interactions are certainly included in principle in v AYW (V) because it is determined from experimental structure data. Consequently, such a factor may be one of the origins for the marked difference in position of the first minimum in v AYW (r) compared with the conventional Johnson potential.
